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Introduction:  The Deep Space Gateway (DSG) 

will be a tremendous boon to lunar surface science.  It 

will allow unprecedented access to the lunar surface 

which will provide invaluable support for acquiring 

samples of the Moon and for surface science rovers 

and landers.  

A Rover for Lunar Science: The Precursor to 

Human and Scientific Rover (PHASR) is a concept for 

a Canadian rover system with international contribu-

tions and the goal of sample acquisition and lunar sur-

face science. The PHASR Rover is part of the larger 

HERACLES concept which includes a Lunar Ascent 

Element (LAE) as well as a future crewed rover.  

Bringing pieces of the Moon to Earth: The best 

way to find out what the Moon is made of is to bring 

pieces of it back to Earth.  This will allow lunar sam-

ples to be analyzed by scientists at laboratories across 

the world and by scientists who are not yet born.  By 

supporting the acquisition and transport of lunar sam-

ples to Earth, the Deep Space Gateway will allow these 

samples to be analyzed by future instruments that are 

currently just ideas brewing in the minds of scientists 

and engineers.  The Apollo samples are an incredible 

legacy of lunar exploration and they continue to be 

analyzed to this day. 

An important region of the Moon from which we 

do not have any samples is a large basin on its far side 

[1].  This basin was formed billions of years ago when 

a large object hit the Moon creating the largest crater in 

the solar system.  The area is now known as the South 

Pole-Aitken (SPA) Basin.  The impact event that 

formed it excavated material from deep inside the 

Moon.  So this location on lunar surface is the best 

location for finding material that originated from the 

lunar interior. Because of its high scientific value, the 

SPA Basin is one of the potential sampling sites cur-

rently under discussion. 

The PHASR rover would acquire a lunar sample 

early on in its mission and bring it to the Lunar Ascent 

Element (LAE).  The LAE will carry the sample to the 

Gateway, and the  DSXR (Deep Space Exploration 

Robotics) robotic arm will accept the LAE, assist it in 

docking with the Gateway, and then retrieve the sample 

canister. 

Lunar Surface Science: Compared to the rest of 

the solar system, the Moon is practically in our back 

yard.  This means that it shares history with our home 

planet.  It “grew up” in the same environment.  And it 

holds a much more well-preserved record of the history 

of its formation and growth than the Earth does. This 

means that the Moon can tell us about our own planet’s 

history.  For this reason, as well as others, understand-

ing the Moon is an incredibly important scientific goal. 

The lunar far side and the poles have not been ex-

plored on site.  There are no surface-based measure-

ments from these regions.  The Deep Space Gateway 

could help change that.  

To help scientists understand the Moon better, the 

Deep Space Gateway can provide support to PHASR’s 

full mission which includes a surface science traverse 

after the initial sample collection has been accom-

plished. 

Deep Space Gateway Resources: 

One of the major obstacles facing the lunar science 

community currently is the lack of communications 

infrastructure at the Moon.  The Deep Space Gateway 

could remove this obstacle to furthering lunar science. 

The PHASR rover would require Deep Space 

Gateway support for communications and teleoperation 

as well as for sample return.  Parts of this discussion 

are already underway between the HERACLES team 

and the Deep Space Gateway team.  The specific re-

quirements will depend on the outcomes of future work 

on both HERACLES (Phase 0) and Deep Space Gate-

way. 

Current Status: The Canadian Space Agency 

(CSA) has awarded industry and academic contracts to 

develop the PHASR concept.  MDA is currently work-

ing on a concept for the rover, including mobility sys-

tem. This work involves refining mission requirements 

and options as well as developing a preliminary busi-

ness case for use by the CSA in future planning phases. 

The University of Western Ontario is currently work-

ing on a Science Maturation Study to advance the 

PHASR science investigation to Science Readiness 

Level 4, including developing science scenarios, refin-

ing science requirements and providing payload rec-

ommendations as well as outlining potential preparato-

ry activities in the form of a potential analog deploy-

ment. 

Conclusion: Deep Space Gateway will be enabling 

for important science goals that help us understand the 

Moon and what the Moon can tell us about the history 

of planet Earth.  This is accomplished by providing 

communications, teleoperation and sample return sup-

port for the PHASR Rover and HERACLES mission. 
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The LSM (Lunar Surface Mobility) contracts were 

awarded by the Canadian Space Agency to study po-

tential Canadian mobility contributions to the human 

exploration of the Moon and Mars, including a precur-

sor rover (PHASR) for the HERACLES lunar demon-

stration mission concept and a preliminary science sce-

nario.  

The HERACLES mission concept, enabled by the 

Deep Space Gateway, is being jointly studied by ESA, 

CSA and JAXA and includes the objective of demon-

strating technologies in preparation for the human ex-

ploration of the Moon and Mars, while robotically re-

turning lunar samples to the Earth and performing in-

situ investigations on the surface. 
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